Background {#section1-2333721417737681}
==========

Many people use a variety of online resources as trusted sources of information on health and wellness ([@bibr8-2333721417737681]; [@bibr15-2333721417737681]; [@bibr17-2333721417737681], [@bibr18-2333721417737681]; [@bibr19-2333721417737681]). Increasingly, older adults are among this group of online health information seekers. According to recent data from Statistics Canada, 70% of Canadian adults use the Internet daily ([@bibr17-2333721417737681]), and 62% of those who have used the Internet in the past 12 months have used it to search for health or medical information ([@bibr18-2333721417737681]). While online health information websites have several potential advantages, including the removal of geographic boundaries and the provision of anonymity, much of the online health information available is not based on scientific evidence and therefore unlikely to produce intended health benefits ([@bibr10-2333721417737681]; [@bibr12-2333721417737681]). In many cases, individuals may be acting on recommendations that have the potential for negative side effects ([@bibr14-2333721417737681]; [@bibr20-2333721417737681]).

In recent years, several online health information portals have been reported in the literature, most commonly for specific patient populations. A recent systematic review identified published literature on 35 online web portals that had undergone some form of scientific evaluation ([@bibr5-2333721417737681]). These sites varied from portals connected to electronic medical records, those for specific diseases or patient groups, and those targeting prevention or general health promotion. Although the findings of effectiveness across studies were inconsistent, several studies showed a positive impact of patient portals on various aspects of chronic disease management ([@bibr5-2333721417737681]).

The [@bibr9-2333721417737681] (the Portal) was launched in English in 2014 and in French in 2017, as a knowledge translation (KT) initiative to increase public access to trustworthy health information ([@bibr9-2333721417737681]). The Portal is unique among health information websites with its rigorous quality appraisal of evidence and its specific target of older adults and caregivers. The overarching aim of the Portal is to serve as a source of evidence-based information that can be used by aging adults and caregivers to achieve "optimal aging" (to stay healthy, active, and engaged as they grow older). This may be accomplished by increasing knowledge about factors related to healthy aging, assisting users with preparing for, or following up from, a discussion with a health care provider, and disproving myths or incorrect information.

A full description of the Portal and its development, along with website features, have been published previously ([@bibr1-2333721417737681]; [@bibr2-2333721417737681]; [@bibr3-2333721417737681]). Briefly, the Portal contains content that is relevant to both the general public and health professionals from three best-in-class resources (MacPLUS™, Health Evidence™, and Health Systems Evidence). General public content falls within four categories: Evidence Summaries, Web Resource Ratings, Blog Posts, and Twitter messages. A usability evaluation was conducted in 2015 with 37 older adults over 33 usability sessions and 21 interviews ([@bibr2-2333721417737681]), followed by a qualitative study with 22 older adults and informal caregivers to gain a greater understanding of the user experience ([@bibr1-2333721417737681]). Information from these studies, along with ongoing feedback from a Citizen's Advisory Council and Expert Advisory Council, helps to ensure the Portal remains relevant for the target population.

Although we see through website and email analytics that users are engaged with the Portal website and its weekly email subscription list ("Email alerts"), there is a need to understand more about who is using the Portal, for what purpose, and whether or not it is meeting users' needs. This information would allow us to continue to develop the most appropriate evidence-based content about healthy aging for the public and could be used to improve Portal content moving forward, as well as identifying target groups of participants who are not currently engaging with the Portal.

Therefore, the aims of this study were to (a) describe the characteristics of current users of the Portal, (b) gain a deeper understanding of what purpose users have for visiting the Portal, and (c) gather feedback on strengths and weaknesses, and potential effects the Portal may have on users' health and well-being.

Method {#section2-2333721417737681}
======

Participant recruitment took place over 6 weeks from November to December 2016. During this time, study information was included in weekly email alerts for Portal subscribers, in a link on the Portal homepage, and distributed through both the Portal and partner's social media (Twitter and Facebook). Eligible participants included anyone who had used the Portal previously, and who could read and respond in English.

Interested participants were directed to a link for the study-specific webpage where they were given more information about the purpose of the study, provided informed consent, and completed the survey. The survey was administered using LimeSurvey (LimeSurvey GmbH, Hamburg, Germany). This study received ethical approval from the Hamilton Integrated Research Ethics Board.

Survey questions were classified within four general categories, and data were collected using a mix of previously developed questionnaires or checklists, and open-ended questions. Demographic data, including eHealth literacy (using the eHealth Literacy Scale \[[@bibr11-2333721417737681]\]), were collected to describe the characteristics of the people who use the Portal. To understand what motivates people to use the Portal, questionnaires about general Internet use and health information seeking behavior ([@bibr4-2333721417737681]) were completed alongside open-ended questions to identify how participants found out about, and why they were interested in the Portal. The Information Assessment Method for all (IAM4all; [@bibr13-2333721417737681]) and a questionnaire for website acceptability ([@bibr7-2333721417737681]) were completed alongside open-ended questions to capture satisfaction with the Portal and suggestions for improvement. Finally, participants' perceptions of the Portal's influence on intentions and behaviors ([@bibr6-2333721417737681]) were assessed to understand the potential impact the Portal may have on health or health behaviors.

Quantitative data analysis was completed using R Foundation for Statistical Computing (Vienna, Austria). Demographic data and eHealth literacy were summarized using descriptive statistics to describe the study sample. Quantitative user feedback from the IAM4all, website acceptability, and perceived impact on intentions and behaviors were summarized using descriptive statistics (measures of central tendency and variation), and interpreted alongside qualitative data.

Qualitative data from open-ended questions were entered into NVivo 11 software (QSR International, Burlington, MA) for data storage, indexing, searching, and coding. Two members (S.N.S. and R.F.) of the study team met to develop a coding scheme based on the open-ended questions and preliminary data analysis. Once the coding scheme was developed, one team member coded all data, and coding was reviewed by a second team member to check for accuracy and consistency. All codes were mapped and grouped into themes based on an iterative review by two members of the study team.

Results {#section3-2333721417737681}
=======

Over 6 weeks of participant recruitment, 349 individuals responded to our survey invitation. Of these, 189 provided informed consent and completed the survey. Twenty-six participants reported not having used the Portal before and were removed from this analysis for a total of 163 complete and eligible survey responses.

Participant demographics are displayed in [Table 1](#table1-2333721417737681){ref-type="table"}. The majority of participants were women, married, well-educated, and of high socioeconomic status. More than 80% were retired. Self-rated health (measured on a 5-point Likert-type scale) was generally high, despite 59% of participants indicating they had at least one chronic health condition. Almost all participants had regular access to a health care provider. eHealth literacy was high (mean 29.7 out of a possible 40), with higher reported scores for the domain of using eHealth than understanding eHealth ([@bibr16-2333721417737681]).

###### 

Demographic Characteristics of Included Survey Respondents (n = 163).

![](10.1177_2333721417737681-table1)

                                                                                                *n* (%)
  --------------------------------------------------------------------------------------------- --------------
  Age, *M* (*SD*)                                                                               69.8 (8.6)
  Gender                                                                                        
   Female                                                                                       124 (76.1)
   Male                                                                                         37 (22.7)
   Prefer not to answer                                                                         2 (1.2)
  Marital status                                                                                
   Married or common law                                                                        109 (66.9)
   Separated or divorced                                                                        25 (15.3)
   Widowed                                                                                      17 (10.4)
   Single                                                                                       9 (5.5)
   Prefer not to answer                                                                         3 (1.8)
  Education                                                                                     
   Up to high school graduation                                                                 15 (9.2)
   Community college or bachelor's degree                                                       85 (52.1)
   Postgraduate or professional degree (MSc, PhD, MD, etc.)                                     61 (37.4)
   Prefer not to answer                                                                         2 (1.2)
  Personal income, after tax                                                                    
   Less than CAN\$20,000                                                                        9 (5.5)
   Between CAN\$20,000 and CAN\$39,999                                                          30 (18.4)
   Between CAN\$40,000 and CAN\$59,999                                                          27 (16.6)
   Between CAN\$60,000 and CAN\$79,999                                                          24 (14.7)
   Greater than CAN\$80,000                                                                     31 (19.0)
   Prefer not to answer                                                                         42 (25.8)
  Employment status                                                                             
   Retired                                                                                      131 (80.4)
   Working full-time (\>30 hr per week)                                                         14 (8.6)
   Working part-time (\<30 hr per week)                                                         10 (6.1)
   Self-employed                                                                                7 (4.3)
   Long-term disability                                                                         1 (0.6)
  Language spoken at home                                                                       
   English                                                                                      157 (98.7)
   French                                                                                       1 (0.6)
   Prefer not to answer                                                                         1 (0.6)
  Self-rated health                                                                             
   Excellent/very good                                                                          90 (55.2)
   Good                                                                                         57 (35.0)
   Fair/poor                                                                                    15 (9.2)
   Prefer not to answer                                                                         1 (0.6)
  Chronic health conditions                                                                     
   Yes                                                                                          96 (58.9)
   No                                                                                           62 (38.0)
   Prefer not to answer                                                                         5 (3.1)
  Providing unpaid care for an older adult                                                      
   Yes                                                                                          28 (17.2)
   No                                                                                           134 (82.2)
   Prefer not to answer                                                                         1 (0.6)
  Regular access to a health care provider                                                      158 (96.9)
  eHealth literacy, *M* (*SD*)                                                                  29.65 (4.73)
   Find the Internet *useful/very useful* in helping to make decisions about health             140 (85.9)
   It is *important/very important* to be able to access health resources on the Internet       151 (92.6)
  Reported *agree/strongly agree* with the following:                                           
   I know what health resources are available on the Internet                                   113 (69.3)
   I know where to find helpful health resources on the Internet                                124 (76.1)
   I know how to find helpful health resources on the Internet                                  129 (79.1)
   I know how to use the Internet to answer my questions about health                           129 (79.1)
   I know how to use the health information I find on the Internet to help me                   116 (71.2)
   I have the skills I need to evaluate the health resources I find on the Internet             96 (58.9)
   I can tell high quality health resources from low quality health resources on the Internet   102 (65.6)
   I feel confident in using information from the Internet to make health decisions             83 (50.9)

Almost all (95%) participants were daily Internet users, and 59% reported using the Internet to look for health information at least daily or weekly ([Table 2](#table2-2333721417737681){ref-type="table"}). Participants most commonly sought information for themselves (96%) or a partner or spouse (51%). Facebook was the most common social media platform used (65% at least monthly use). YouTube was not commonly used (42% reporting seldom or never use), and few participants used Twitter or LinkedIn (84%, 82%, seldom or never).

###### 

Self-Reported Patterns of Internet Use (*n* = 163).

![](10.1177_2333721417737681-table2)

                                                                                                                  *n* (%)
  --------------------------------------------------------------------------------------------------------------- ------------
  In general, how often do you use the Internet?                                                                  
   Seldom or never                                                                                                1 (0.6)
   Monthly/weekly                                                                                                 7 (4.3)
   Daily                                                                                                          155 (95.1)
  How often do you use the Internet to look for advice on information about health or healthy aging?              
   Seldom or never                                                                                                12 (7.4)
   Monthly                                                                                                        55 (33.7)
   Weekly                                                                                                         74 (45.4)
   Daily                                                                                                          22 (13.5)
  Do you search for online information about healthy aging for yourself or someone else? (Check all that apply)   
   Self                                                                                                           157 (96.3)
   Partner, spouse                                                                                                83 (50.9)
   Friend                                                                                                         27 (16.6)
   Parent                                                                                                         22 (13.5)
   Another relative                                                                                               22 (13.5)
   Child                                                                                                          19 (11.7)
   Patient                                                                                                        2 (1.2)
  What types of social media do you use?                                                                          
   Twitter                                                                                                        
    Seldom or never                                                                                               137 (84.0)
    Monthly/weekly                                                                                                12 (7.4)
    Daily                                                                                                         10 (6.1)
   Facebook                                                                                                       
    Seldom or never                                                                                               58 (35.6)
    Monthly/weekly                                                                                                23 (14.1)
    Daily                                                                                                         80 (49.1)
   LinkedIn                                                                                                       
    Seldom or never                                                                                               133 (81.6)
    Monthly/weekly                                                                                                25 (15.3)
    Daily                                                                                                         2 (1.2)
   YouTube                                                                                                        
    Seldom or never                                                                                               68 (41.7)
    Monthly/Weekly                                                                                                78 (47.9)
    Daily                                                                                                         15 (9.2)

Almost half of respondents (47%) self-reported being regular Portal users ([Table 3](#table3-2333721417737681){ref-type="table"}). According to the closed-ended questionnaires, the most common reasons for visiting the Portal were to satisfy curiosity (77%), or to answer a question about one's health (53%). This was echoed in the qualitative open-ended responses, in which dominant themes emerged around gathering general information about health, or looking for information about specific health-related questions. Over two thirds reported finding the information they were looking for. Of these, 66% reported learning something new, 55% were reminded of something they already knew, and 53% were motivated to learn more. Over 87% of respondents reported that they would use the information they learned for themselves or for someone else, and almost all of those (97%) expected to benefit from the information. The most commonly reported expected benefits were being better able to handle a health problem (88%), being better able to communicate with a health professional (85%) and being able to make more informed decisions about ones' health (84%). These findings were again confirmed using open-ended questions when main themes emerged around preparing for or following-up from a visit with a health care provider, improving general knowledge, and answering a specific health condition question. An additional finding from the open-ended questionnaire was a reported benefit of the Portal as a motivation to change behavior ([Figure 1](#fig1-2333721417737681){ref-type="fig"}).

###### 

Responses to Closed-Ended Questionnaire to Obtain Feedback About the [@bibr9-2333721417737681] (*n* = 163).

![](10.1177_2333721417737681-table3)

                                                                                                    *n* (%)
  ------------------------------------------------------------------------------------------------- ------------
  Have you used the Portal before today?                                                            
   Yes, once or twice                                                                               32 (19.6)
   Yes, a few times                                                                                 55 (33.7)
   Yes, I am a regular user                                                                         76 (46.6)
  Why did you visit the Portal? (Check all that apply)                                              
   To satisfy my curiosity about a health matter                                                    125 (76.7)
   To answer questions about my health                                                              86 (52.8)
   To follow up on information given by a health professional                                       70 (42.9)
   To answer a question about the health of someone else                                            62 (38.0)
   To prepare myself before talking to a health professional                                        53 (32.5)
   To find choices different from those given by a health professional                              41 (25.2)
   To help me decide if I should see a health professional                                          37 (22.7)
  Did you find the information you were looking for?                                                
   Yes                                                                                              110 (67.5)
   Yes, but I did not understand it                                                                 6 (3.7)
   No, but I found something else                                                                   17 (10.4)
   No, I did not find it                                                                            12 (7.4)
   Prefer not to answer                                                                             18 (11.0)
  What did you think about this information? (Check all that apply)                                 
   Now I know something new                                                                         84 (66.1)
   I am reminded of something I already know                                                        70 (55.1)
   Now I want to learn more about this health matter                                                67 (52.8)
   This information says I did or I am doing the right thing                                        60 (47.2)
   Now I am reassured                                                                               59 (46.5)
   I am not satisfied with this information                                                         4 (3.1)
   I think there is a problem with this information                                                 3 (2.4)
   I think that this information could be harmful                                                   3 (2.4)
  Will you use this information for yourself?                                                       
   Yes                                                                                              101 (79.5)
   Not for myself, but I will use this information for someone else                                 10 (7.9)
  Do you expect to benefit from this information?                                                   
   Yes                                                                                              108 (97.3)
  If yes, how do you expect to benefit? (Check all that apply)                                      
   This information will help me to better handle a problem with my health                          88 (88.0)
   This information will allow me to better communicate with a health professional                  85 (85.0)
   Because of this information, I will be more involved in decisions about my health                84 (84.0)
   This information will help me to prevent a health problem or the worsening of a health problem   82 (82.0)
   This information will help to improve my health                                                  82 (82.0)
   This information makes me more satisfied with the health care I receive                          71 (71.0)
   This information helps me feel less worried about a health problem                               68 (68.0)
  Did something negative come out of using this information?                                        
   No                                                                                               110 (99.1)
   Prefer not to answer                                                                             1 (0.9)
  Portal feedback (*agree*/*strongly agree*)                                                        
   The Portal is helpful                                                                            146 (89.6)
   The Portal is easy to use                                                                        136 (83.4)
   The Portal is relevant to my needs                                                               120 (79.8)
   The Portal provides necessary information                                                        127 (77.9)
  Future use (Check all that apply)                                                                 
   I will return to the Portal                                                                      156 (95.7)
   I will recommend the Portal to someone else                                                      133 (81.6)
  Knowledge, intentions, and behaviors (Check all that apply)                                       
   Because of the Portal, I feel more knowledgeable about topics related to my health               130 (79.8)
   Because of the Portal, I plan on engaging in behaviors that will improve my health               111 (68.1)
   Because of the Portal, I have made a change in my actions or behaviors                           78 (47.9)

![Summary of qualitative responses to open-ended survey questions.](10.1177_2333721417737681-fig1){#fig1-2333721417737681}

The majority of participants reported that the Portal was easy to use and helpful, and over 95% reported that they would return to the website in the future. With respect to the potential benefits to participants' knowledge, intentions, and behaviors, 80% reported that they feel more knowledgeable because of the Portal, 68% reported they intended to engage in a health behavior change because of the information accessed via the Portal, and 48% reported that they had already changed a health behavior. In response to open-ended questions about the strengths of the Portal, major themes reported were the benefits of the Portal as a credible and trustworthy resource; being interesting and informative; being relevant to oneself, friends, or family; and reinforcing information.

When asked for limitations of the Portal, two opposing themes emerged from open-ended responses. Some participants voiced a desire for more detailed or in-depth information about a topic, while others reported that the information was too complicated or difficult to understand and that they would prefer more simple information. Other themes emerged around website navigation and usability, such as information being difficult to find on the site, or requests for items that already exist on the Portal, such as a search function or list of topics. There was also a desire for more information about specific topics of interest, which ranged widely from specific diseases to treatment choices or lifestyle behaviors, like specific exercises or meal plans.

Discussion {#section4-2333721417737681}
==========

The aims of this study were to better understand the characteristics of users of the Portal and their experiences with the Portal, how and why they used the Portal, its perceived strengths and weaknesses, and its perceived effects on their knowledge, health, and well-being. This knowledge will not only help to inform the future work of the Portal, but will be useful to others who maintain health information or patient portals or websites, whether for healthy aging or other specific populations.

In general, our user population was found to be quite homogeneous, and comprised of primarily well-educated, married, female retirees with good to excellent self-rated health. This is consistent with other published literature, which has found that racial and ethnic minorities, younger individuals, and those with lower levels of education or health literacy were less likely to use online health portals ([@bibr5-2333721417737681]).

Overall feedback on the Portal was positive from both quantitative questionnaires and open-ended survey questions. What particularly emerged through both data collection methods was the importance of the trustworthiness of the resource, being affiliated with a university, based on scientific evidence, and quality appraised. This theme emerged in response to questions about both the users' reason for visiting the Portal and strengths of the Portal. This in turn likely leads to the reports of greater perceived benefits of using the website, and appreciation of the knowledge acquired. These are encouraging findings, as the original overarching purpose of the Portal is to serve as a high-quality, evidence-based KT platform that aging adults, their caregivers, clinicians, public health professionals, and policy makers can trust to be a source of accurate information about healthy aging.

Research studies are often nuanced, with limitations and caveats, and it may not always be possible to provide a simple actionable message that will meet the needs of users with diverse experiences and background knowledge. This is an ongoing challenge for those who work to disseminate scientific research to the general public. It is difficult to strike an appropriate balance between providing straightforward and clear messaging to the nonscientific community while also providing sufficient detail to retain the accuracy of the actual research findings. An interesting finding from this survey was the apparent split between users who desired more in-depth and detailed information, finding the current presentation of information too simplistic, with those who reported that the information presented was complicated and difficult to understand, and suggested simplification of the messaging. This finding highlights the variation across users' needs and expectations for health information, and suggests that perhaps different communication strategies within the same site may be useful for meeting these differing needs. Within the Portal, two of the content categories specifically aim to translate research findings into lay language: (a) Blog Posts that summarize the current body of research evidence on a particular topic and (b) plain-language Evidence Summaries of high-quality systematic reviews, providing details of the study methodology, populations, interventions, limitations, and findings. While usage data indicate that Blog Posts are the most popular amongst users, findings from this survey suggest that these two types of content should continue to be used to meet differing needs among our user group.

In the development phase of the Portal, our team conducted multiple rounds of user and usability testing to ensure the design and functionality of the website was acceptable to the target audience ([@bibr1-2333721417737681]; [@bibr2-2333721417737681]). Despite this, some users still reported challenges in navigating the site and offered suggestions for added features that would help with functionality. In many instances, users requested functions (such as a search feature, or list of topic options) that already exist on the site. This represents another difficulty for those who are developing and maintaining websites for older adults, some of whom may have less experience navigating these types of information portals. This highlights the need for ongoing engagement with consumers to learn what is not being understood on established sites even after the development phase is complete.

Limitations {#section5-2333721417737681}
-----------

With thousands of unique users who visit the Portal on a monthly basis, these 163 survey respondents represent a very small proportion of overall users. Due to our recruitment through other Portal partners, we are unable to determine how many people were invited to participate, and thus what our overall response rate was for this survey. It is likely that these respondents may represent our most engaged users, and perhaps those with the most positive views of the Portal. However, the purpose of this survey was to understand the characteristics and experiences of those who use the Portal, and we believe that although the views are not likely representative of all of those who visit the site, they may be a good representation of our most active users. Future work could explore how to engage and satisfy other groups who may be less involved with the Portal or who may have a greater potential to benefit, such as those of lower socioeconomic status, those with lower self-rated health, or those without regular access to a primary health care provider.

An ongoing challenge in assessing the impact and usefulness of a site such as the Portal is to determine the best way to evaluate these tools in terms of individual- and population-level impact. Monitoring website and email analytics allows us to quantify the number of individuals who use the site, and which types of content and topics are most popular, but we recognize that clicking a link may be far removed from having a positive impact on knowledge, behaviors, and ultimately health. Although there are limitations in this self-reported data, we can be encouraged that respondents to this survey reported feeling more informed, more confident, and to have greater knowledge because of using the Portal. Participants also reported an intention to change health behaviors or having already made a change in a health behavior because of using the Portal. These findings should be confirmed in future randomized controlled trials, of which two are currently underway using the Portal (ClinicalTrials.gov Identifier: NCT02947230 and NCT03186703).

With the growing availability of information through various online sources, there is a need for a trustworthy resource of high-quality health information that the general public, caregivers, and health professionals can turn to. Based on the responses to this survey, the Portal appears to be filling this need among current users. Future research should continue to explore user characteristics, needs and preferences, and the most effective ways to provide online, evidence-based information to a general audience.
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